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- The MAILING DATE of this communication appears on the cover sheet with the correspondence address - 
Period for Reply 



A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1 .136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 

- If the period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be considered timely. 

• If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 

• Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1.704(b). 

Status 

1)S Responsive to communication(s) filed on 14 January 2005 . 
2a)D This action is FINAL. 2b)S This action is non-final. 

3) D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1 935 CD. 11, 453 O.G. 21 3. 

Disposition of Claims 

4) I3 Claim(s) 1-10 is/are pending in the application. 

4a) Of the above claim(s) is/are withdrawn from consideration. 

5) D Claim(s) is/are allowed. 

6) S Claim(s) 1-10 is/are rejected. 

7) D Claim(s) is/are objected to. 

8) D Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) D The specification is objected to by the Examiner. 

10) ^1 The drawing(s) filed on 06 February 2004 is/are: a)D accepted or b)K objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1 .85(a). 
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d). 

11) D The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152. 

Priority under 35 U.S.C. § 119 

12) K Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 1 19(a)-(d) or (f). 
a)D All b)D Some * c)(3 None of: 

1 Certified copies of the priority documents have been received. 

2. D Certified copies of the priority documents have been received in Application No. . 

3. D Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 17.2(a)). 
* See the attached detailed Office action for a list of the certified copies not received. 
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DETAILED ACTION 
Election/Restrictions 

1 . Applicant's election without traverse of claims 1-10, drawn to a method, in the 
reply filed on 1/14/05 is acknowledged. 

Priority 

2. Acknowledgment is made of applicant's claim for foreign priority based on an 
application filed in China on 12/30/03. It is noted, however, that applicant has not filed a 
certified copy of the Chinese application as required by 35 U.S.C. 1 19(b). 

Drawings 

3. The drawings are objected to because: 

• Figure 1 includes a diagram shown below the device cross section 100. It is 
unclear what this diagram is showing since it is not discussed or mentioned in the 
specification. 

• Figure 1-5 have multiple reference numerals in use that are not written clearly 
such that it is difficult to read the numbers. Further the line quality of the 
reference numerals is of a low quality such that they may not reproduce well. For 
example, in figure 2, the reference numeral to the right of "BN + " appears to read 
"W1" where it should read "101." 

• The cross section lines in figure 2 (showing where the cross sections of figure 3 
and 4 are located) should be labeled "Y1-Y1" and "Y2-Y2" so as to be consistent 
with figures 3 and 4. 
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Corrected drawing sheets in compliance with 37 CFR 1.121(d) are required in 
reply to the Office action to avoid abandonment of the application. Any amended 
replacement drawing sheet should include all of the figures appearing on the immediate 
prior version of the sheet, even if only one figure is being amended. The figure or figure 
number of an amended drawing should not be labeled as "amended." If a drawing figure 
is to be canceled, the appropriate figure must be removed from the replacement sheet, 
and where necessary, the remaining figures must be renumbered and appropriate 
changes made to the brief description of the several views of the drawings for 
consistency. Additional replacement sheets may be necessary to show the renumbering 
of the remaining figures. Each drawing sheet submitted after the filing date of an 
application must be labeled in the top margin as either "Replacement Sheet" or "New 
Sheet" pursuant to 37 CFR 1 .121(d). If the changes are not accepted by the examiner, 
the applicant will be notified and informed of any required corrective action in the next 
Office action. The objection to the drawings will not be held in abeyance. 



Claim Objections 

4. Claims 1-10 are objected to because of the following informalities: claim 1 line 6 
should recite "forming sidewall spacers" to correspond to the plural spacers recited in 
the following lines of claim 1 and the following claims; claim 1 line 10 should recite "the 
sidewall spacers" as the sidewall- spacers have previously been claimed in line 6. 
Claims 2-10 are objected to since they contain all the limitations of base claim 1 and do 
not add any language to clarify these issues. Appropriate correction is required. 



f 
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Claim Rejections - 35 USC § 112 

5. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

6. Claims 1-10 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

Claim 1 line 6-8 recite the sidewall spacer structure being configured to overlap a 
portion of the trench isolation structure within the cell region to separate a buried bit line 
region of the cell region from an adjacent cell region. This limitation is indefinite as it is 
unclear how the sidewall spacer structure can separate a buried bit line region of the 
cell region from an adjacent cell region. The sidewall spacer is along the sidewall of the 
gate structure, which is formed above the buried bit line. The sidewall spacer structure 
is also formed extending in a direction perpendicular to the buried bit line. See, for 
example, figures 2 and 3 of the instant application. Thus, it is unclear how this sidewall 
spacer as taught in the specification can separate the buried bit line from an adjacent 
cell. It is unclear how the sidewall spacer needs to be configured to provide such 
separation. Since it is indefinite how this limitation limits the meets and bounds of the 
sidewall spacers and the configuration or shape they are formed in, the claim is 
indefinite. 

Claims 2-10 are indefinite as they contain the same indefinite limitation as claim 
1 from which they depend and they add no language that clarifies the issue. 
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7. Insofar as definite and as best understood the claims are rejected over prior art 
as follows. 

Claim Rejections - 35 USC § 103 

8. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

9. Claims 1-4 and 6-8 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Liu (US 2005/0006694 A1 ) in view of Shiau (US Patent No. 6,372,580 B1 ). 

Liu teach a method for manufacturing ROM memory devices, the method 
comprising: 

• forming a trench isolation structure 150 within a cell region of a semiconductor 
substrate 110, the cell region being an array region for ROM memory devices 
(figures 6A-6C show the steps for forming the trench isolation 150; as seen in 
figures 3A and 3C the trench isolation 150 is within a cell region which is part of 
an array region for ROM devices, figure 3A shows a 3x3 array); and 

• forming a gate structure 124 within the cell region (figures 3A and 3B). 
Liu further teaches buried bit lines 120 in the cell regions and source/drain 

regions 120 (figures 3A and 3B, it is noted that the buried bit lines 120 also function as 
the source/drain regions 120 such that a separate structure is not needed for the bit line 
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and source/drain regions). Liu fails to explicitly teach the steps of forming a sidewall 
spacer on the gate structure as claimed, applying a refractory metal layer as claimed, 
alloying the refractory metal layer to the gate structure and exposed portions of 
source/drain regions to form silicide regions as claimed, or selectively removing the 
refractory metal layer as claimed. 

Shiau teach a method of manufacturing ROM memory devices including an array 
of buried bit lines BN + and polysilicon word lines POLY (gate structures) similar to that 
of Liu but also including salicide regions. Specifically, Shiau teach forming a sidewall 
spacer 47 on the gate structure POLY (figures 10B and 10D, column 4 lines 47-48), 
applying a refractory metal overlying the entire substrate including the gate structure 
POLY (word lines) including sidewall spacers 47 (column 4 line 56 through column 5 
line 4), heat treating to form silicide regions 51 overlying the gate structure POLY and 
exposed portions of the source/drain regions BI\T, and selectively removing the 
refractory metal layer from the sidewall spacers and isolation regions (figures 1 1 A-1 1 D 
and column 4 line 56 through column 5 line 4). It is noted that Shiau does not explicitly 
state their heat treatment resulting in "alloying" the refractory metal. Nonetheless, this is 
implicitly taught by Shiau as alloying is inherent in heat treating to form the silicide. That 
is, the silicon and the metal inherently alloy together in forming the silicide. 

Liu and Shiau are from the same field of endeavor. At the time of the invention, it 
would have been obvious to one of ordinary skill in the art to employ the salicide 
process of Shiau in the ROM fabrication method of Liu. The motivation for doing so is 
to improve operational speed of the memory cells by adding the silicide layer to reduce 
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the word line and buried bit line resistance (Shiau abstract). Therefore, it would have 
been obvious to combine Liu with Shiau to obtain the invention of claim 1 . 

In combining the salicide process of Shiau into the ROM fabrication method of 
Liu, the sidewall spacer structure would necessarily be configured to overlap a portion 
of the trench isolation structure 150 since the gate structure 124 overlies the trench 
isolation structure 150. In providing the sidewall spacer using the method taught by 
Shiau (column 4 lines 47-54) the sidewall spacer would be formed along the entire 
length of the gate structure. It is noted that this sidewall spacer configuration is the 
same as in the instant application (as shown in figures 2-4 of the instant application) 
and thus is considered to be configured to separate a buried bit line region of the cell 
region from an adjacent cell region. 

Further, in the combination the refractory metal layer of Shiau would be applied 
to the gate structure 124 including sidewall spacers and exposed portions of the trench 
isolation structure 150 since the refractory metal is deposited over the entire substrate 
surface. 

With regard to claim 2, the refractory metal layer of Shiau is titanium or cobalt 
(column 4 line 56). 

With regard to claim 3, the trench isolation region of Liu is an STI region 
(paragraph 35). 

With regard to claim 4, the STI region comprises silicon dioxide (paragraph 36). 
With regard to claim 6, the sidewall spacer of Shiau is a dielectric material 
(column 4 line 52). 
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With regard to claim 7, the buried bit line structure of Liu is within the 
source/drain region. 

With regard to claim 8, the trench isolation 150 is within the substrate at a 
predetermined depth which is greater than a junction depth of the buried bit line 120 
(figure 3C). 

10. Claims 5 and 9 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Liu with Shiau as applied to claims 1-4 and 6-8 above, and further in view of Iwata et al. 
(US 2004/0262650 A1). 

Liu with Shiau do not explicitly disclose a channel region using a length of about 
0.25 micron and less or the gate structure having a width of 0.25 micron and less. Iwata 
et al. teach semiconductor devices. Iwata et al. teach in paragraph 3 that recently the 
integration level of semiconductor devices is becoming higher and higher and thus there 
is a demand for smaller elements. Iwata et al. teach in paragraph 24 that the gate 
electrode (gate structure) is formed to a width of 100 nm (0.1 micron). It is noted that 
this paragraph relates to figure 44, which shows that channel length as the same as the 
gate width, thus Iwata teach both the gate structure and channel length of less than 
0.25 micron. 

Liu with Shiau and Iwata et al. are combinable because they are from the same 
field of endeavor. At the time of the invention it would have been obvious to one of 
ordinary skill in the art to form the gate structure width and channel length to 0.25 
micron or less. The motivation for doing so is to meet the demand for smaller elements 
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for higher integration. Therefore, it would have been obvious to combine Liu and Shiau 
with Iwata et al. to obtain the invention of claims 5 and 9. 

1 1 . Claim 10 is rejected under 35 U.S.C. 103(a) as being unpatentable over Liu with 
Shaiu as applied to claims 1-4 and 6-8 above, and further in view of Chang (US Patent 
No. 5,506,160). 

Liu and Shaiu each teach an array of ROM cells (see figure 3A of Liu and figure 
4 of Shiau, for example) but do not explicitly disclose their array having at least eight 
cells by eight cells. Nonetheless, it is considered obvious to form a ROM array to have 
at least eight cells by eight cells. Each cell represents one bit of data. Chang teach a 
ROM array in figure 5, for example. Chang et al. teach forming the array to be a 64 
Mbit array. As one of ordinary skill in the art would recognize, a 64 Mbit array has at 
least eight cells by eight cells. At the time of the invention, it would have been obvious 
to one of ordinary skill in the art to form the array of Liu with Shiau to have at least eight 
cells by eight cells. The motivation for doing so is to meet an industry need of higher 
integration and larger memory arrays and to provide a greater amount of memory 
needed for modern electronics devices. Thus, it would have been obvious to form the 
array to at least eight cells by eight cells as claimed. 



Conclusion 
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12. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Lee (US Patent No. 6060357), Kuo (US 2003/0178687 A1), Yang 
et al. (US Patent No. 6847087 B2). 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to N. Drew Richards whose telephone number is (571) 
272-1736. The examiner can normally be reached on Monday-Friday 9:00-5:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Tom Thomas can be reached on (571 ) 272-1664. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for . 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-21 7-9t@7 (toll-free). 




N. Drew Richards 
AU 2815 



